Cholesterol synthesis and import contribute to protective cholesterol increments in acute myeloid leukemia cells.
Cholesterol levels are abnormally increased in many acute myeloid leukemia (AML) samples exposed in vitro to chemotherapy. Blocking these acute cholesterol responses selectively sensitizes AML cells to therapeutics. Thus, defining the molecular mechanisms by which AML cells accomplish these protective cholesterol increments might elucidate novel therapeutic targets. We now report that the levels of mRNAs encoding the cholesterol synthesis-regulating enzyme, 3-hydroxy-3-methylglutaryl coenzyme A reductase, and the cholesterol-importing low-density lipoprotein (LDL) receptor were both increased by daunorubicin (DNR) or cytarabine (ARA-C) treatments in almost three fourths of cultured AML samples. However, less than one third of AML samples significantly increased LDL accumulation during drug treatments, suggesting that de novo synthesis is the primary mechanism by which most AML cells increase cholesterol levels during drug exposures. LDL increments were not correlated with cholesterol increments in ARA-C-treated AML samples. However, LDL and cholesterol increments did correlate in DNR-treated AML samples where they were measured, suggesting that a subset of AMLs may rely on increased LDL accumulation during treatment with particular drugs. Our data suggest that cholesterol synthesis inhibitors may improve the efficacy of standard antileukemia regimens, but that for maximum benefit, therapy may need to be tailored for individual patients with leukemia.